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(54) ILLUMINATING OPTIC DEVICE 



PURPOSE: To improve image contrast for oblique illumination 
performed by a plurality of illuminating devices when a reticle 
pattern is a h'ne-and-space pattern whose lengthwise direction is 
vertical to the incident plane of the illuminating light. 
CONSTITUTION: Four apertures 24a-24d of a space filter as a 
secondary light source forming part are covered with a polarizing 
plates 24A-25D and the polarizing direction of the polarizing 
plates 25A-25D is set In the direction of me tangential line of a 
circumference whose axis is an optical axis AX. 
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h wm± z watt h m§mm t , mm$m % $m 
i x . mm&mm % msmmt %> mmtimcoxmm 
izn l W3z l tzjj m £. wnmyt? %> mw% s www- £ « 

mx&mmiz&^x . 

[0001] 
[0002] 

2-5 08 1 l#4NRfcH!jS;5*VCV*4. icD*ffi£^ 

-r y ■ t> k ■ x-^-x^tcj^ffl-rs t **e<jt 0 

*f3fe& ft 5r < =Sr 0 . ±1 tfMftc^fc: J; t =Sr 0 . 
[0003] ifc. «fc OIWR*tflW>4fc«xoS*07^r 

m^mmx^zx osyKSfvo** (M£i£ 1 992^ 

3 £ J^fflfta^W^il^liM^f** 30-a-NA- 

3, 4#eb) . Errat-eo^s rmmmsmmi 

as ( a > immm\mwmzmmLtzmwm:mz£> 
^M^mcomm^mm 1 0 l , £ sons 

(a) teisvvc. it^Jffifl^ffM^SxttZiVyttt 



t ymzm x 4 m^b^m 1 1 a~ 

1 lD/ji'ffiB§aT^S. <r<7)/h3Kj®l 1A~1 lDcT) 

•f>7W y ■ ry f ■ x^— yrns&izMLX^ 

[ 0 0 0 4 ] 118 ( b ) (i-e<7)H8 ( a ) iO^fl^illgE 

08 (b) tfcvvc, ^i^iiSP 1 0 <r>fb^m. 1 Ui> 

VyX^^LXVi-^fVl 2fc3KWAXfc^ftT#*i6 

(=JH»S<i4. ^fif^iigPl 0(±ta»3te^l 3«ttH 
( AttttM ) 1 0 At #tf£T-& 0 . <! cottffitctiMPii 
0 13 arnkWhixXX^h. ^<r>V^-9)V\ 2frt>te0 

aoa*f* ( £*u>fip* 1 5 AT-a-r ) 1 &m#f3te 1 
Krnmt 1 5 a&ix i <xmm 1 6 Aiis»3te^5fi 1 3 

14fcASf*-4. 0i*HI#f*l 5Afc 

iff^t* i 3t#AX*fLTM#;ttt«ffl^ifi< 

fcft, Sf^^l 3^'l4l^fiWiT^»faS^f^^ 

[0005] fi!*co i -j iz ojjoa*f*36if>xyN 1 

O^0ff^c7)feHiR^tfficolUKf^«H 
JRH t A* A # < S ; j5 ^ . M£Mmtm <%~?X 
^4. iixtMLT. H8 (b) (OflftftT-Ji, OJfcBffif 
3tt li^HIf^t^LUAIf^T^xyM 4(CA*hT 
->xai 4*«S»J(S ! J^fi 1 3^«fifiS^lff* 
§ fc S eo 0 aonWiei: l JWHW**: ^BJRiHiffl 

[0006] 

j^—yQXhtiU^hxhh. ztiiztttx. H9tc 

^-f"J;-5t. S^x-y ^xWXi±y*6fc:*fLT4 5° 
co-frftcoyj y • Ty H • X^-XA7-y9«l-& 
« , 1 0 A iWBUR^jfiOttT* ^ i: ~t h b , H 8 

(a) <r>Ai<r>'Y%M\ u-i l d co d o 2 r>co/b 

ytMll B 25.1X1 1 DA^CO0ilf3K(4. 0^0^*1 5 

b aw i 5 d co^tmmv yxcom ioaj as l . ± 

Wm^^ftl 6 BM' 1 6 Dttt 1 OASrMiit^V^ 

t:^x^ 1 4 ^-«tcHSBj-f-^ £ i: . -ecoMm, 

<^x^s l 4 ±X*cr>^?— ycoa yh?x h^MTf-t^ Z 

[0007] zcozt zmm^mimMX'^-t . o&m 

3tigl 1A—1 lD(i^Oti!gi:^^r-r, -cofc#. yffl 
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x(ft±ofiS3SlK*flj I (x) !44M>3ESfc±4fl8fil*# 

I (x) =4 {1 + a 2 + 2 a • c 

[0 0 08] iiT. Altfttfii. 138 (b) fcjjcTJ: 
•5 fc. 0 acllffif*Xli± 1 iJcEDrfta^MA X ^-Tft 
'ixfcMLT. xf|Xii:yf!iltc4 5° f^H-T 

£^riB]fcJ|i^-Y y ■ T>V - x^.— x/tt>— ycvms 

I (x' ) =2 { 1+a 2 +2a ■ 
+ 2 { 1 } 

= 4 { 1 + ( a2 A 2 ) +a • c 

[0009] mi > &v (W2) ipt>4t«0&mfrtB 

coayh^XhCitRXfCx' £3&6l>k, ot,Z 

Cx = 2a/ ( 1 + a 2 ) , Cx' 

[ooio] zcoms. &^3&*jfctr& . 

C x-Cx' =a/ { (1+a 2 ) 

[f*4 ] Cx>C x' 

[OOlllfot, x|C4 5° X'^m-ZlffittzM: 
— yoyay y- y xh<n i&Ttf^ SifxS, 0!l 1 J4 7 

>f y fc x^— x fc tfOH^ t v tfi^rfcJi s ± l &0f/f3E 

Cx=0. 906, Cx' =0. 5 29 
[ 0 0 1 2 ] fcti , JJ8fi<OK^41KR«jfBHW!£<?D« 
•£-£i?!lfc LTfffiBLfctf, «Atflft«!!ltW^*flefflL 

comwxcoxmm csesrs- w * ft** ft k -r s 5 >- 

[0013] 

«MCJ:^Ttft (12) ±«mS#t«£%-fcH« 
JJf^«£l9»:frfa#&!S^S«*Bte ( 2 7 B , 2 7 

c ) zmm-zmmftB®.^®. (24) k , ^commit 
Aiffl fc*t l urn tz s bpj^ ^ 

( 2 5 B , 2 5 C ) fc £=rri> i>OT* 

[0014] tfz, m2<omw(3%mi±. maams 

fc^rTJ: 3fc. SH^B3e*ffi»rS3ISiB (20) 

BJ^T'iftl* (12) ±<3Bf£«W£J^fc!iaW4ft3te 
363* (26) fc**^4SHn)IM55Wfc*5Vvr, 



Macomb LX<%<7)i. 0 liZtzh* 

mi] 

o s [ (4 ?rAA ) ( s i nd ) x] ) 

fc, 4 5° #|*j<?MHMlfi* x ' 3ft£#fli I 

(x' ) (i^iofc^r-S. 

[&2] 

cos [ (4 tt/A ) (sin0)x] | 
o s [ ( 4 7t/X ) (sin9) x] | 

[S3] 

= a/ ( 1 + a 2 A2 ) 

( 1 +a 2 /2 ) } > 0 

«M3WM*K (24) Z^coftM (2 0) t ^<r)%St 
3E¥« (26) fccDiafcEBU i^«£f*£^SIL 

its ufejsriftfcieawi^ ^BM^ffM-r 5 « 

( 2 5 B , 2 5 C ) **0fflRS&m$®. (24) fc * 
<ry%Wt^lk (26) fc OlSIfcffiS LA tcotfc £ . 
[0015] 

a»» wsH^Bje-cwiE m m-t s * Mfc 

J:*UT, «itfH3t5tJ;afc ftfr(12) ^FJf5£ 
<RW&«W>*|ftF*»4>IH«!W-4ffl»3e ( 2 7 B , 2 7 C ) 
jWBjfr&fU -tt^MM^ ( 2 7 B , 2 7 C ) 
ix^#: (12) fc*fT4A»II (iftEffl) fcSiS^^^fc 
KSSfl* (AIt®fcStt^7f^fc«M<^b^^Ji«i) 

K«J*l^* i '-¥Hrtfc^£«SSrS*L. «^^h;> 

wiEi(*i^*ia*fttB3t<?5*r*!ifcSjarrs. Aits 

ktt, ^^©«%?MfcjiL.JtBtfc, 
ffittk*iOAftWiftik**tffflf£0*k^art-S. ^toU 

3 0Mmtsm£fKMsr& k a 1 «o j 3 fc^s . 

[ 0 0 1 6 ] El 1 ( a ) i±H3^H§Bm^S^2^ 

1 OSr^rk. i^lll (a) (CfcV^ 

t, ttSLaaKfiSJBft-^ixiBi&t^yttfcw ixzti^ 

ix4 5° t3S«ix' at/Ac7)ttx' kyfftfcML 
TWSrffifc&oT 4 H^/JvaHB 1 1 A— 1 1 D*«M 

[ o o 1 7 ] iii i ( b ) ii^toia 3 ammx&g&im 
^tz&BmxmwemmmffcitTikL. z&mi (b> fc 

fcV^T, ^jffi^gpi Oi401 (a) co#ii^?saik^ 
U\ ^^fflf^fBl OcO/J^iHl lAi^WlM 

i 5 A^'Sfi^mg- 3 yf>t- 1^ yxu 
^- L X V f - ^ ;H 2 M3M a x izft L X fflb izmt § ti 

h« -e<7)±.30Sl 5A*«S3<?>ffi^Be ( 2 7 B, 2 7 

c ) I;** jE-rs . ^-<7)±^ia i 5 AtoAiffliiii i 
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^.mk 1 5 Ai,m i(b) (Dmmizmmttfaizmm 
7>vi 2^A*f-r^.o Piatt, n ( a > fcfcwt. # 

/M5I1 1 B~l 1 D£^£D3ft;i. HI ( a ) COAEPO 

MMi^LTHl (b ) cr)V^7iVl 2 tAIffS., 
[0018] S/t, Vi-7)Vl2fy^cnO< ! mSftyt{Z\ 

tl* i> ^ 1 5 AT'^-T ) SIA' 1 &HM3t 1 6 A{4&# 

1 3 SrigT ^x;\ 1 4 ±{cAlf-r S . 5fe-fs 
1^A?/H 2t,zB$mtifz^9->bK W%:Mlztm% 
J^-yTfo&mi (a) WxttXliyW^W&^Tfr 
tCl%V^-f y ■ T>-h' ■ ^^—X?*9—>X'foht~th 
t . eo^-y(3i 0 x}j frX!2y^ftt0tJf£;?Xfc 
!SBJ3fe{±. «^|6l* i -?-<7)^"^-yCTLT4 5° ^ft 

x. ziyhyxhmmmtmmxht. 

[ 0 0 1 9 ] ZtitzftLX^ f»l/f?;H2CfM? 

titzJ^—y-hK Hi (a) <t)x' wicfiiKr^inn;:* 

t . 'h%M i i a & commie 1 5 a« 1 

»3fc3MU 3«iWfcA4;i:tSrS. ft. HI (b) 

Is ( x) = I U s (x) I 2 , 
Vs (x) = a 0 • exp C — i 
+ a 1 • e x p C — i ( 

[0021] «-jt, auiE^i s (x) liac^iat 

Is ( x ) = a 0 2 + ai 2 
+ 2a ( a, ■ cos C ( 2 7t / \ 

ZZX\ ima 0 JWa, tt-wt-wtojxigw^&vi 
iXEWf^OBS (UK) -CftS. x' s-mttvf-^w 

«7)f*l 2 o(± o immyt vt^m^m 1 3 £ *e& 

U p ( x ) = ( a 0 ■ exp [ — i 
+ a i ■ exp C — i (2 
a o ■ exp C — i (2 7t 
+ a i • exp C — i (2 

[0023]^T, P«3tc7)^««B±<7)!fiJS^ 

I p ( x) (i^iot^. 

I P (x) = I Up (x) I 2 

= a 0 2 + a 1 2 +2a 0 a 
x(cos<9q cost? 
X c o s C (2 7T/A ) 

[0024]t-)t, Pff3t«t^«3yb5XhCp 



•CJix' WJi^KMiiW^-sTV^o HI 
( b ) iztfi-t X 5 tc, -t^jBHBJE 1 5 A<o 0 JJc00f3C 1 
5 A&tf 1 1 5 B t4ftfc«3l£J5rrtl ( WW h 

jwmm-? ) 1 4 ^htw^ s 
(hi ( b ) commizmw.%:ijfaiz'm^7 wi^kkj 

-f&yt) Xtbh. %->X, ^xyM 4±t*Jtt4 z F8^6 

zntitb* m9im\^xmmtrz 

[0020] zzx\ mitt^zkhw-fr^cr^m 

atHi*ifc:&&3fc) fcss3t («m<? 

5 Aatx 1 aauw* 1 6 a to Ait a Sr -en-en e „ 

( x ) lisiRweu s ( x > zm^x&co ± 3 tumtc 

C»5] 



( 2^/A) ( s i n6» 0 ) x] 
2 ^r/A ) (sin^ilx] 
C»6] 



) (sin<9 0 — sin^! ) x ] 

[»7] C s = 2 a 0 a L / ( 2 a 0 2 + a x 2 ) 

[0 0 2 2 ] — J5r. PflBt<30*^tt. S3t:60xj&frfc % 

±«§MUp (x) *^b;PT*LT. xjjic^i: 

(2tt/A) (sin <9 0 ) x] - cos ^ 0 

7t / X) (sin <9 2 ) x] - cos , 

/A) (sin ^ 0 ) x] - sin ^ 0 

tt/A ) (sin 6 X ) x] -sin O x ) 



Cp = 2a 



cos ( <9 n — 



(1*7) t (110) fc£Jt«LT. P«*^«^li. 



1 +sin^o sin^! ) 
(sin<9 0 — s i n <9 ! ) x ] 

mi 0] 

<9j ) A (2 a 0 2 + ai 2 ) 

!6»S. sin^ =0. 4. sine, =- 

0. 4«i^f^St, cos (*9 0 ) =0 
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6 8 1 =3r 0 . P «3K<7)#& 1 s 3fo7)*§£- Tit*: § 3r 
#££>;fxS<9-e. nyb^Xhii ( 1/2) (1 + 0. 

68) =0. 84T"#>&. 

[0025] .icq J; -St. sffiefct-fs-rt^J:^ 3 

Vh^MEfcSS^ia^t*. 01 (a) coi 

[ 0 0 2 6 ] fcii, i*i.4TI4MS«(fHKBffiS*«fcfc 
t . W*.tt07 ( a ) [Zw.~t X o fc, ^W^MSE 1 0O 

ip ^>3t n z^'bthtzneymmift xmxMatt hmz 

-t«02<jC3Ka[tWi.tfHl (a) cof (ttl 1 0 
[0028] 

*43lS*2 0*»/5>^)!!a^Bje* I «n«2 i 
zrATAWX2.3 (^7f <f f))VA yf^W? ) £ 

11 ) com jsh fctim&a 2 jjoiaftwpjs § *i & . 

[0029] 7 9 -f T-f l" > X 2 3 ^StftSfti£(C3i3Kl 
A X tcM LT»l> L ?t 4 ffl<7) M □ jEpJFM § tl^SIU 7 f 
/P? - 2 4 £i£ft £ „ *Jt„ C1^7>fM-2 4(7) 

Am<?MU<nV&-9)Vm (Xli3eW2 0W'C*>J:^) fc 
ftlfill*l2 5A-2 5D^»ftS. fit. 03 
T(±M3fcR2 5 BS^'2 5C^i*SfltV^, 04 
(a) (20 3 CO^RS y A )V 9 — 2 4 £ !✓ f - ? M%fr M 
fcIEB0. 04 (b) (i04 (a) c?)AAit8t?&5 WfH 
0T-& 0 . <Iix£>04 ( a ) ( b ) \,Z^r?£ o 
^Ph17 -f 2 4fc{i3ElftAX£r^l>i LT 90° 
PalllT'-4flS<7)fiP 2 4 a~2 4 d£%M§tU ifx^lSj 
P^-etl-esflflBtS 2 5 A— 2 5 D TWhtlX ^4 . * 
•e;fi'iIM2 5A-2 5DcTHl3£:m*J{±^fl^fl 

coHP2 4a— 2 4dj&>6«-ajS*t6Ba^B3e(i, •eft.* 



[00 30] 03 tip! SPb17 4/1^— 2 4tCj; 
(ft A X fc*f t T»& Ufe 4 fflco 2 S ft§ . 

«3t«2 5 A— 2 5 D £5IJiLfc«(c. nyf>f-l/ 

>t-i/yxi2 6coh5«** (fill*) fiat 

fi. 'S.my 4 )V9-2A (M%M2 5A- 2 5D ) 

>-Hf— 1/^X12 6fcB3tT^7-f^^— 24<7)1ES 

2 4<?DBHP2 4baV2 4c3&»^SfajS*ut 
±3BS2 7 BS.t>"2 7 Cttayfyt-pyXI2 6 £ 
fil«Ll/f^H2 ±ta(S(ft A X £** L T IZ 
AlffS. Sit. iti^±f^2 7BS:V'2 7C(±-Hl 

[00 3 1 ] i^Dj; 3 4iRRa3lfiq6jR*«ffl-^4 t , 

HjcojsaiftBj-piiBH u/t i. o iz . « x_ if v j- 7 /n 2 ± 

CC04 ( a ) SD^P 24at24ct *^ltt^fc*f L 

x^iXimm^^zM^^-y v^-th^A y ■ r 

«fc 0 1> Aff * 3yh7^h«it?w?-y» 

1 3 SrfflLT^xys l 4±fcK^-TI. £ t *«TS 
So 03«^ST"ii;. 7 5>f T-f P yX2 3 « 

Aitfiia t mwm (w;n2XiwiAi4) t ^ 

*at«^§tLT*3 0 . 7~>ATA VyX2 3<?M#M 

m ( 2<x3tas io) t 1 3011 1 o a t 

-f T-f VyX2 3t i £.V$~7 4 >V? — 2 4bcr>mz%\\<?)?\ 
#5rffi*&£IIBU "m^? 4 >V9~2A<r>4\Ucr>mn 

2 4 a- 2 4 dCO— SBXti^t l/2jft*«^iaBL 

T, #l/2if[S«^)|HBEft*iHW-SJ:'5tL , C«>J: 

V\ i^ifcioTfc. 04 (a) ^-Tio^. 

(i, l/2ift*Mi:SPBl7-i';l'^-2 4£0-r y <.'r«iBP 
[00 32] SGfc, M^-fffiSt LTfi*I«f tfD !✓ —If 
fctiO. ^fiB^iii: ^■■2.03 0^7 ^l^-24« 
;l-^-2 4^04{i^MP2 4 a— 2 4 d<50— §|53l*:{££ 

-mcomaizi / 2&SkM$:mf&f3T 



(6) 



# iff 6-53120 



[0033] ttz. LxHmftnmwtt:¥t±-t 

[0034] mz. *SMH<o»2SatWfc:oSEI5 1# 

tf>05fciilfVC, 3ISi2 0*»fe(©SIPffit(i«P3«2 1, 
tfrOfttf 8SW>r7M/>X2 9^itti 

BTTff^fc** . *<WSRWL2 1 hWD ft (f 55-2 
8 fc CDfEKirW •/ 9— 3 0£ffiBU iCOi'-rv^ — 3 
0 fcgBKHt— 3 lTHtftikfcJ: K). Ayy°v V 

u>x2 9 iztt-F&m.wftcomm$:M.m&±-t& . *s 

fgP3i!2 1 -f y/7 M/VX2 9 £ T^3ft^<3D-ft*> 
[00 3 5] -?-LTs 4 y7^^2 9j&»J?>JIHC 

4ftits (e?s«/Hi) nvmtt-t 1 ?>&mft 

~t&m2cD%>mfoy° , JXA3 3$:imi-Z>o ; SDH 2 CO 
»7'JXA3 3*»fe»ffiS*l.*JHW3iai. 7£»£* 

[0036] £:h.&4Mfc4HW3*ifc3Bfc**:h>e'*^ 
2f«77^r^pyx"3 4A, 3 4 B, 3 4CJltA'3 

4Dt3Aftf§-ii:-g.« mSX'te? 7 4 T <i WX3A A& 
If 3 A B<7)WS§nt^Si\ H 5 OSEWtSit^ 
[*I(:*i^ftAt"2l«77-fT^ U-yX3 4CSi;3 

A^flfffiSft/cTEsKti, U yXl 3 5 ASy' 3 6 A J; 

£S llf<7)7 7M UVX3 7 A^ASt^S. EHKfc, 
m2m<7>7=74T4V>X3ABZm\£LtzJtM±. V 
yX3k3 5 BS.t/3 6 B J: O&S^W h'3t^Sr^LT 

{ jtarw^t^JtSixTH i pco7 5 -r "7M i/yx3 

7BCA»L, la^HfrtS l> , fl? 2 S?) 7 7M P 
yX3 4 CM'3 4 D etffi L/lMIl ZtKJZtUM 
K^M^LT»li«77^7-fl/yX37C&t; 
3 7 D tAltTI. . 

[0037] miMcoyy-i TA WX3 7 A— 3 7D 

fi^wom o 9 o ° p B iHTfleasixT „ mi no 

7-f 1/^X3 7 A-3 7 D«l/f ? ;MII*jSHt 

aKB^JRKHt-etiWHREWPR 038A-38DJ 

V^r? )\M\iZ^ix^ix.\mM.3 9 A~3 9D*ffiS"f 
S. 2r&. laSTtiiiREfflPKO 1 3 A, 1 3 B RtfiS 
7tS3 9A, 3 9 BCD^ifiWxX^t. 
[00 38] **LJV^HP*&9 3 8A~3 8D#»£>fI 



^fvjgffijn ^f^V^X4 0 . 5 5-41 

1 2£tae'%— iiBBtcjBWt* . ^-<7)i^?/M 20 

«7xa i 4 /S tKSiiS „ 

ffiBKIK 3 9 A— 3 9 D CDmytUfalt, 3KflA X J 

-TS P3JB«SSKfiri*Ft WCfc* . W£tf»T£SI!P*Si 0 

3 8A*»4,fiBeiR3 9A*3«iL,T»a}S*i.43ieJK«± 
3ti4 3 A(± s |fiift=SllD&*WKliaWi*Lfc«JlllT' 

2±fc3^AXfc*fL"t#W>(cA9f-$-*. =5r 
tJ, H5fciSLfcaBBR3 9A~3 9Dfci, HWWtc. 
liKnyx^-f-P-yx^ 0 tiayfyf-W^Xh 

^1 3cr>mmi OAiMTibS. 
[ 0 0 3 9 ] AMtcioTl., l/f^;H2i«(7) 
TjftcO^-f y • 7*y F • X^-^A7-y«9lAl 4 
±.<n&mmcr> ayhyXh 4 -1 1 S . JE 

(C, SIlpcOT'^^T^^yXS 7A~3 7D«ftI 

2 ffifiO 77-f7^VVX34A-34 D^f3(t £>fiT V > 

T^6. !5tl3^T, H3e«3 9AS.V3 9B 

(i^iifnMiify u—3te^oia<ocia4 4 a&im 

4 B {cIEB LT i> «£ < . SfcffieDteBfcllB t-T t. J: 
n, *Jt„ 3fciB2 O^^cDBSB^^'K^itllW^-t'fcS 
J: 3=S*^fcl4, «*«3 9 A&^'3 9 BCOft*) 0 1 1 
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